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CHARLES JAMES STEWART BETHUNE, M.A., D.C.L. 





Entomologists and other friends throughout Canada were grieved to hear 
of the death on April 18th of Dr. C. J. S. Bethune. Although Dr. Bethune 
was in his 94th year he had retained unimpaired throughout the years that keen 
mind which was the delight of all who knew him. The end was quite sud- 
den. 

Charles James Stewart Bethune was born on his maternal grandfather’s 
farm in West Flamboro Township, Upper Canada, on August 12th, 1838. He 
was the son of the Rev. Alexander Neil Bethune, second Bishop of Toronto, 
whose father, the Rev. John Bethune, came from Skye to North Carolina in 
1774 and ministered to a Loyalist regiment during the revolutionary War. 
After coming to Canada with the Loyalists the Rev. John Bethune opened the 
first Presbyterian Church in Montreal. His sons, however, attended the Rev. 
John Strachan’s Anglican Church school and were all confirmed in the Church 
of England. 

Dr. C. J. S. Bethune had a distinguished career in the church, in edu- 
cation and in entomology. He graduated from Trinity College in 1859, at the 
age of 21 with first class honours in classics and mathematics. He received his 
M.A. degree in 1861 and the degree of D.C.L. in 1883. 

After spending nine years in the Anglican priesthood hé became head- 
master of Trinity College School, Port Hope, in 1870. He remained in this position 
until 1899. During those years he built the school, rebuilt it after it was de- 
stroyed by fire and made it one of the great boys schools of Canada. 

In 1906 Dr. Bethune accepted the Chair of Entomology and Zoology at 
the Ontario Agricultural College. For fourteen years he remained at the head 
of this department, retiring in October, 1920. During his term of office the work 
of the department developed greatly and many students passed through his 
hands who have since done outstanding work in entomology. 

All his life Dr. Bethune had been actively interested in entomology. He 
was largely instrumental in association with Dr. William Saunders, Sir William 
Osler, Professor Croft, Mr. E. Baynes Reed and others in bringing about the 
organization of the Entomological Society of Ontario. The Society is really 
dominion wide in character and was in fact designated at first as the Ento- 
mological Society of Canada. When Dr. Bethune went to London from Port 
Hope the headquarters of the Society were moved to the former city and were 
similarly moved to the Ontario Agricultural College when Dr. Bethune went 
there in 1906. Much of the success of the Society and that of the Canadian 
Entomologist is due to his efforts. He was President of the Society in 1871-76, 
1890-93 and again in the Jubilee year of 1913. For nearly thirty years he edited 
the Canadian Entomologist and the Annual Reports of the Society. 
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Many honours came to Dr. Bethune from other scientific societies in 
various parts of the world. He was a fellow of the Royal Society of Canada 
and President of Section IV in 1900. He was a fellow of the American As- 
sociation for the Advancement of Science and of the Entomological Society of 
America and President of the latter society in 1913. He had been honoured 
by election to Corresponding Membership in many societies. 

Dr. Bethune had published a large number of articles on Systematic 
and Economic Entomology, especially in the Canadian Entomologist and Annual 
Reports of the Entomological Society of Ontario. He published a number of 
bulletins on injurious insects and for years prepared the Annual Bibliography 
of Canadian Entomology for the Transactions of the Royal Society. 

Dr. Bethune leaves many friends among entomologists the world over. 
To him entomology in Canada owes much. His passing severs a tie with the 
beginning of the science in this country. He has quietly closed a long but very 
busy and useful life. 





THE LIFE-HISTORY OF SCHISTOCERCA LINEATA SCUD.* 
BY NORMAN CRIDDLE, 
Aweme, Man. 

The lined grasshopper, Schistocerca lineata Scud., is the only one of the 
genus met with in the Prairie Provinces, although it has as relations, several 
famous locusts of the Old World and South America including the desert locust, 
Schistocerca gregaria Forst., and S. paranensis Burm. Indeed there is some- 
thing in the flight and other actions of this insect which separates it from its 
associates as an aristocrat and most of us seeing it for the first time would 
readily proclaim “This is a locust’. Despite its aristocratic ancestry, however, 
the lined grasshopper is little better than a hermit, and in Canada it is restricted 
in distribution to the southern slopes of a few hot coulies in Alberta. 

My steps were first directed to the haunts of this species by Mr. F. 
S. Carr, of Medicine Hat, Alta. We found it quite near the water on the 
north shore of the Saskatchewan river. There, the insect was encountered in 
some numbers, either resting on its favourite’ food plant, Glycyrrhiza lepidota 
Nutt., or upon the nearby stones. I also encountered it at the Marias hills in 
Montana, where it was found on a broad slope facing the south and again fre- 
quenting the herbage of the wild liquorice. There is good reason for this choice 
of a food plant, it being, in reality, one of the few which remains green under 
the dry conditions prevailing in the haunts of the insect. While, however, this 
grasshopper remains rather definitely associated with Glycyrrhiza, it does not 
disdain to feed upon other herbage. In our subsequent rearings, for example, 
we discovered that the adults would eat species of the genus Astragulus, Lathyrus 
and Vicia, as well as sweet clover and alfalfa, but that grasses appeared to be 
less palatable. Finally, when the nymphs hatched, we found that they were 
quite partial to dandelion. It would seem, therefore, that the food eaten de- 
pends somewhat upon its availability. 





teeter = from the Division of Field Crop and Garden Insects, Entomological Branch, 
ttawa. 
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This species is usually found resting upon herbage to which it clings with 
much pertinacity. Indeed, so well adapted are its feet for clinging to objects 
that it seems to rest as easily on a vertical sheet of glass as upon a horizontal 
surface. It has two habits in common with Hesperotettix; the first is the 
strange one, when reared in confinement, of eating off a companion’s antennae, 
and the other, a tendency to very frequent mating, the latter habit being shared 
with Hypochlora. 

I had no difficulty, at Medicine Hat, in obtaining enough material for 
my requirements and managed to take several pairs back with me to Manitoba. 
These, in due course, produced an abundance of eggs and on the following 
spring I was able to rear the species through all its stages of development. 
This on an average took 39 days from the time of hatching. 

Egg-laying is performed in the usual way by the female thrusting her abdo- 
men into the soil to its utmost length, which, on account of its telescope-like 
structure, is considerably beyond the normal length. She then remains station- 
ary during the process of egg-laying which lasts approximately half an hour, 
and then having slowly withdrawn her abdomen she hops quickly away. In no 
instance did I witness that careful covering of the hole, which characterizes 
every other short horned grasshopper studied, and it would seem that here we 
have an exception to the general rule. 

The egg-sac :—Elongate-cylindrical, neck somewhat narrower than the 
filled portion; coating moderately stout and tough. Length 44 to 50 mm. See 
Fig. 1). 

The eggs are in an elongate mass, most of them with the anterior end point- 
ing upwards; many of them are almost perpendictilar, others sub-horizontal. 
There appears to be little or no definite arrangement such as is found in many 
other grasshopper egg-sacs. 

The egg :—When freshly deposited the egg may be described as follows :— 
Elongate-cylindrical, slightly curled and moderately tapering towards the ends; 
posterior cap obtusely rounded at tip, the ring obscure; chorion thick, the sur- 
face opaque, reticulated, the reticulation fine, almost scale-like, the dividing 
lines little or not at all raised. A removal of the surface film reveals a very 
close-set, coarse punctation (see Fig. 2). Colour Van Dyke brown, paler when 
the surface is broken by contact with other eggs, becoming darker with age. 
Length 6.4 mm. 

The eggs with age become more or less woolly, due to the breaking up of 
the surface film. The thick chorion recalls that of Stithophyma. The number 
of eggs to a sac varies from 35 to 64. Each female deposits at least 200 eggs. 

First instar :—Head above rounded, moderately oblique in front, disk of 
vertex wide, shallow, broadly diamond-shaped; frontal costa gradually narrow- 
ing at ocellus, dilated ventrally; eyes very elongate, narrow, moderately prom- 
inent; antennae with 13 segments. Pronotum acutely tentiform, the median 
carina almost straight, entire, disk rounding imperceptably into the lateral lobes, 
the latter widely rounded ventrally; hind femora rather narrow. Abdomen 
elongate which gives the insect a greater length in proportion to its size than is the 
case of any allied genera examined by me. Colour pea-green, rather closely 
marked with dull brown spots, surface clothed with long white hairs. Eyes with 
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a yellowish sheen and a bright brown apical spot; antennae dark green, each 
segment with a narrow, apical pale ring; length of antennae 2.8 mm., hind femora 
4.3 mm. 

Second instar:—Head similar to previous stage, the disk less deep, an- 
tennae with 17 segments. Pronotum a little flatter, median carina usually three 
times divided, occasionally not at all; wing pads plainly showing as backward 
and downward projections of the lobes. Colour green, frequently suffused, 
especially on the dorsal area of abdomen, with brown shades. Eyes yellowish 
green with a dark brown apical suffusion; head and pronotum with a wide 
net-like pale pattern, the meshes on the latter containing a central dark spot. 





5 


Schistocerca lineata Scud. 1. Egg-sacs natural size. 2. Egg chorion. 3. A first instar 
nymph. The last two figures enlarged (original). 
Meso- and metanotum and abdomen above rather closely marked with light and 
dark spots, the posterior portion of each abdominal segment widely ringed by an 
unspotted area. Small legs spotted. Hind femora slender containing a median and 
marginal row of black spots. In darker examples the hind femora contain two wide 
black bars most prominent’ on the upper flanges; hind tibiae greenish marked 
with black spots, often suffused on apical portion by dark shades. Venttal 
portion of sides and under surface dull greenish-white, the former with few 
marks, the latter quite closely spotted but with a median stripe free of spots 
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and a ventral white line. Length of antennae 3.5 to 4 mm., hind femora 5.6 
mm. 

Third instar :—Head as before, disk of vertex a little less prominent; an- 
tennae 20-21 segments; frontal costa straight, moderately excavate, eyes as 
before; disk of pronotum obtusely angulate, or broadly roof-shape, median 
carina straight or slightly arched, divided as before; wing-pads abruptly bent 
back so that their ventral margin is almostly horizontal and at right angles 
to the lobes to which they are attached. Colour variable, either green or brown- 
ish-cream, the dorsum and sides heavily marked with small, round, black spots. 
Head above and on cheeks dappled, the dark green separated by light yellowish 
divisions ; front spotted; eyes pale yellow, the median area bright, polished brown; 
antennae, except the two basal segments, blackish, the apical margins of each 
segment paler. Pronotum with a few ramifying yellow marks and varied sized 
round spots; wing pads immaculate, legs as before. Length of antennae 4.8 
mm., hind femora 8 to 8.5 mm. 


There are several features in this stage which recall Hesperotettix. ‘These 
include the shape of the head, eyes and general colour pattern. It differs most 
strikingly in the more elongate, narrow hind femora and unspotted eyes. 
eyes obtusely pointed above; disk of vertex broadly, or transversely diamond- 
shaped; median carina of pronotum divided as before, prominently at anterior 
third and in front of posterior third, less so between; wing-pads upturned ap- 


Fourth instar :—Similar to the previous stage. Antennae 22-23 segments, 


proximating near tips. Colour as before, the pronotum with an- irregular net- 
like pattern. Eyes bright brown with two or three paler perpendicular stripes, 


antennae blackish, narrowly pale ringed; hind femora’ with two blackish bars, 


most prominent on upper flanges; wing-pads dark spotted. Length of antennae 


~ 


7 mm., hind femora 11.2 mm. 

Fifth instar:—Head rounded, rather narrow, disk of vertex obtusely 
angulate, posteriorly rounded, open in front, concave; eyes very elongate, narrow ; 
antennae with 26 segments. Disk of pronotum broadly tentiform, a little arched 
anteriorly, the median carina twice cut in front of middle, once slightly behind; 
surface of pronotum foveolate, with a net-work of irregular shaped and sized 
crater-like shallow foveolae in the center of which is usually a slightly raised 
black spot. Colours much as before, eyes yellow, suffused over all but the 
margins with bright brown arranged in longitudinal streaks or alternate dark 
and pale bands which more or less blend together; cheeks with a black streak 
extending from eye to mouth parts; wing-pads brown with black radiating veins 
and elongate spots on upper parts; legs much as before; abdomen pale green or 
brown, the dorsal area rich black; under surface dull yellowish marked with 
moderately close-set blackish spots, the median ventral line unspotted. Length 
of antennae 12 mm., hind femora 15 mm. 

A strikingly shaped and coloured insect; the narrow hind femora and 
proportionately long, narrow abdomen at once separate the species from other 
genera known to me. The living adult is a handsome insect; the head, thorax 
and tegmina are of pale Van Dyke brown suffused with blacker shades; the 
pronotum has a wide median yellow stripe extending to vertex of head and pos- 
teriorly, in more creamy shades, across the tegmina. There is a black streak ex- 
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tending downward from below eyes, a yellow mark on pleura and minute yellow 
spots scattered over the surface. Hind femur also brown with a narrow black 
crescent encircling upper part of knee. The upper flange has two dark bars; 
abdomen paler, the segments margined with widely placed elongate spots, under 
surface a little paler; tibial spines white with black tips. 

The above study was made from 50 reared individuals, 31 males and 19 
females. 





CANADIAN SARCOPHAGIDAE 
BY DAVID G. HALL, 
Bureau of Entomology, U. S. Department of Agriculture 
Several interesting records on Canadian Sarcophagidae have come to 
hand during the past several years. Two of these records, with the description 
of an undescribed species from Canada, are as follows. 


Sarcophaga ontariensis n. sp. 

Male: Front 0.175 of head width, average of two specimens (0.184, 0.166) ; 
parafrontals and parafacials silvery gray pollinose, the latter with a distinct row 
of long setae below near eye; frontal bristles about eleven, the rows diverging 
below to about the middle of the second antennal joint; ocellars stout; outer 
verticals absent; antennae black, third point twice the length of the second and 
reaching about three-fifths the distance to the vibrissae, which are normal 


Y.ontariensis Hall. 
and at the oral margin; arista with medium length plumosity for two-thirds 
its length; palpi and proboscis black, ordinary; bucca one-fourth the eye height, 
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gray pollinose, and with only black hair before the metacephalic suture; back 
of head with three rows of postocular bristles and light colored hair around 
the middle and below. 

Thorax with three to five black stripes; prescutellars, two; anterior dorso- 
centrals, three; sternopleurals, three. Scutellum with two marginals, one sub- 
apical, and one apical. 

Abdomen darker than usual, tessellated, with three shifting black stripes ; 
first and second segments with lateral bristles only; third with a median 
marginal pair; fourth distinctly red on the posterior margin, with a marginal 
row of about fourteen bristles. Fifth sternite reddish, divided, the two arms 
widely divergent with numerous setae on the inside edges. 

Hypopygium red; first segment basally black, quite hairy, and with a 
posterior row of about seven long bristles; second segment red with numerous 
long hairs; forceps black; genital parts as figured. 

Wings hyaline; costal spine short; third cestal segment longer than fifth; 
first vein bare; third with but a few setulae; epaulets dark. 

Legs black; middle femur with comb; middle tibia with one long and 
one short antero-dorsal bristle; hind tibia with distinct villosity. 

Female; unknown. 


This species belongs to the provisional “B” Group of Aldrich and is 
closest to S. sima Ald., Sarcophaga and Allies, 1916, p. 91, fig. 35. It differs 


from this species most radically in the shape of the terminalia. It also differs 
in possessing median marginals on the second abdominal segment, long bristles 
on the posterior margin of the first genital segment, and long rather abundant 
villosity on the posterior tibiae. 

Holotype: No. 3194 in Canadian National Collection. 

Paratype: No. 43812, U. S. National Museum. 

Described from two male specimens collected by Mr. C. Howard Curran 
on June 16-21, 1927, at Orillia, Ontario, Canada. 


Sarcophaga melanura Meigen. 
Meigen 1826, Syst. Beschr., vol. 5, p. 23. 

One male specimen of this species was collected at St. John’s, New- 
foundland, August 1, 1925, by J. M. Swaine. 

Becker (1912, Deutsch. Ent. Zeit., H. VI, p. 713) states that this 
is a common species well distributed in the entire Palaearctic faunal area, and 
that he had received it in the typical form from as far east as Formosa. 

This specimen was compared by Dr. Aldrich and the author with 
European specimens determined by Becker, Engel, and Villenueve. There can 
be no question concerning it. 

Sarcofahrtia atlantica Parker. 
Parker, 1919, Entomological News, vol. XXX, p. 203, Figs. 5 & 6. 

Two male specimens of this species were taken at Roche Perce, 
Saskatchewan, June 4, 1927, by E. & S. Criddle. 

The single published record on this species is that by Parker on the 
type specimen, which was collected at Hamden, Conn., May 22, 1911. 
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NOTES ON AGROTID GENERA WITH DESCRIPTIONS 
OF NEW SPECIES* (LEPID.) 









































by 
BY J. MCDUNNOUGH, 
Ottawa, Ont. 
Genus Prochloridea B. & McD. ‘This genus has been placed in the Heliothiinae 
but after a study of the genitalia of a male of madonna B. & L., which is lo 
probably only a form of the genotype, modesta B. & McD., I believe it should ari 
be either placed next or sunk to Rhizagrotis as the genitalia show an extra- wi 
ordinary similarity to those of cloanthoides Grt., the genotype. I have already ou 
commented on the position of Rhisagrotis in the “Canadian Entomologist’, 1927, wl 
page 64, and restricted it to the species cloanthoides Grt. and albalis Grt.; the the 
structural details of these two species fit in very well with the characterization sil 
of Prochloridea. 
Genus Copablepharon Harv. I find on an examination of male genitalia N: 
that the organ in this genus is typically Agrotid and that it should have been 
included in my Generic Revision (Bull. 55, Can. Nat. Mus.) where it would 
fall somewhere in the neighborhood of Actebia or Protogygia. ‘The foretibiae fo 
show complete spining on both sides and a fourth row of spines is present on is 
the tarsi. In all the described species except longipennis Grt. the male antennae aA 
are minutely serrate and fasciculate: in longipennis the serrations, however, are at 
much longer and more distinct, muc’ as in most Euxoas. The following ap- fi 
parently undescribed species are before me; of 
Copablepharon canariana n. sp. 
Palpi and head whitish; antennae white with serrations and fascicules is 
much as in absida and grandis. ‘Thorax and forewings rather bright canary- tk 
yellow, the latter immaculate with costal edge narrowly white; fringes concol- Vv 
orous in basal half, whitish outwardly. Abdomen and secondaries white, the ct 
latter with the merest trace of smoky shading outwardly. Beneath white with A 
the cell of primaries shaded with pale buff. Expanse 35 mm. fc 
Holotype— é, Starr Valley, Deeth, Nev., July 15, 1914; No. 3359 in the g 
Canadian National Collection, Ottawa. n 
Allotype— ?, same locality, July 19. a 
Paratype—t 9%, same data as Allotype. 
Differs from absida in the lack of smoky shades on both primaries and 
secondaries and the absence of dark dots; the deeper canary-yellow color sep- 
arates it from immaculate specimens of grandis. | 
Copablepharon contrasta n. sp. A 
Male antennae scarcely more than ciliate, the serrations and fascicules 4 
of hair being reduced as compared with the preceding species. Head, thorax 3 
and primaries as in canariana. Secondaries almost entirely evenly smoky with e 
the exception of a narrow pale area along costa, impunctate; fringes pale, whit- t 
ish. Beneath whitish with the primaries in cell and the secondaries in anal t 
half suffused with smoky. Expanse 34 mm. 
Holotype— @, S. Ana river, San Bernardino Mts., Calif., July 31, 1907; ' 
No. 3360 in the Canadian National Collection, Ottawa. 
*Contribution from the Division of Systematic Entomology, Entomological Branch, Dept. of t 


Agric., Ottawa. 
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A rather chunkier-winged insect than the preceding and at once separable 
by the dusky secondaries in the male. 


Copablepharon serrata n. sp. 

Male antennae decidedly serrate and fasciculate, almost as much as in 
longipennis. Palpi and front whitish; head between the eyes, thorax and prim- 
aries light yellowish buff, the latter rather silky in appearance, immaculate, 
with the costal edge paler than rest of wing. Fringes concolorous, paler in 
outer half. Abdomen white. Secondaries white, with white fringes. Beneath 
whitish. ‘The female has the primaries of a slightly deeper buff tint than in 
the male and there is a faint trace of a palish lunule at end of cell; otherwise 
similar. Expanse, ¢, 37 mm.; ?, 44 mm. 

Holotype— 8, Indio, S. Calif., Oct. 28, 1921; No. 3361 in the Canadian 
National Collection, Ottawa. 


Allotype—@, same data. 


Genus Agrotiphila Grt. (Orosagrotis Hamp.) ‘The species with small reni- 
form eyes, centering around, this genus, have recently been discussed by Barnes 
and Benjamin (1929, Bull. Brook. Ent. Soc., XXIV, 172) who have corrected 
several errors of Hampson’s and erected some new genera. ‘The present genus, 
as limited by them, contains the species montana Morr. and incognita Sm., the 
former being the generic type. I have not been able to examine the genitalia 
of the genotype, but, based on slides of incognita, the genus should be placed 


next Euroa; the harpe is of the same type as in ridingsiana and the maculation 
is also quite similar; the outer fork, however, is still more reduced than in 
this latter species. ‘The small reniform eyes and possibly the much  hairier 
vestiture are the only means of separation from Euxoa. ‘The other genera dis- 
cussed by Barnes and Benjamin, viz: Archanarta B. & B. (type, quieta Hbn.), 
Agrotimorpha B. & B. (type, staudingeri Moesch), Barrovia B. & McD. (type, 
fasciata Skin.) and Parabarrovia Gibs. (type, keelei Gibs.) all fall, according to 
genitalia, in the Pachnobia-Anomogyna group. I cannot comment on E pipsilia- 
morpha B. & B. as I have seen no specimens of the sole species in the genus, 
alaskae Grt. 
The following species of Agrotiphila is apparently undescribed. 


Agrotiphila churchillensis n. sp. 

Male. Antennae minutely serrate and fasciculate, the fascicules of hair 
being somewhat shorter than in incognita Sm. Color and maculation of prim- 
aries much as in incognita but of a slightly more purplish-gray shade with the 
median area not so contrastingly darker. ‘The orbicular is larger, ° semi-oval 
and open towards costa, both it and the reniform pale gray; there is no appar- 
ent pale dash beyond the claviform and the t. p. line is slightly more incurved 
below the cell. Secondaries and underside rather more evenly smoky without 
the yellowish tinges of incognita. Expanse 25 mm. 

Holotype— é , Ft. Churchill, Man., (July-Aug.), (F. Johansen) ; No. 3362 
in the Canadian National Collection, Ottawa. 

In the unique specimen before me the thoracic vestiture is rubbed so 
that I can give no details of maculation of the tegulae. In the genitalia the 
outer branch of the harpe (i. e. the extension of the sacculus) is much longer 
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than in incognita, being fully three-quarters the length of the inner branch (i. 


e. harpe proper). » 
Agrotis kingi n. sp. 

Male. Antennae bipectinate, much as in robustior Sm. Palpi with vesti- 
ture of second joint deep smoky outwardly with pale ochreous tip and some 
similarly colored hairs beneath; third joint light ochreous sprinkled with smoky. 
Head and tegulae largely smoky gray with sprinkling of white scales and a 
faint black line across latter; patagia whitish with an admixture of smoky scal- 
ing. Primaries light grayish with heavy suffusion of smoky along costa, in 
the cell and terminally ; basal and t. a. lines indicated by pale dots on costa with 
a blackish shade between them; t. a. line blackish, geminate, not very sharply 
defined, bent strongly inward from costal pale spot to median vein, slightly 
outwardly rounded to vein 1 and then with a strong outward angle above inner 
margin; t. p. line obscure, geminate at costa with pale filling, obsolescent be- 
yond cell, inner line indicated by dark dentate marks in submedian area. Cell 
dark smoky containing a minute oval orbicular, light gray with darker centre 
and ringed with blackish; reniform, dark smoky, partially outlined with white 
and with a dark border line; claviform prominent, outlined in black, filled with 
smoky, extending more than halfway across the median area; a pale gray area, 
broadening outwardly, separates the claviform from the dark area of the cell 
and a similar pale area extends along vein 1 but in neither case is the vein out- 
lined in black as in robustior; slight brownish shading below and beyond the 
claviform. Subterminal area largely pale gray with smoky shading at costa; 
veins 2-5 very tinely outlined in black and 4 and 5 bordered by the gray ground 
color on both sides of which are blackish arrow marks based on the s. t. line, 
thus forming the usual pale dentate marks which, however, do not cross the s. 
t. line as in robustior. §. t. line pale grayish, relieved by the dark terminal 
area and the above mentioned arrow marks, forming a distinct W-mark 
at veins 4 and 5 and merging into the pale ground color towards tornus. A series 
of small black terminal lunules. Fringes smoky with a pale basal line. Second- 
aries dark smoky, paling towards base, fringes white, with a pale ochreous basal 
line and faint smoky dividing line. Beneath primaries smoky with pale costa 
a1 terminal area; a faint dark post-median’ line beyond which the veins are 
faintly outlined in pale color; minute dark terminal dots in a light ochreous line 
and smoky fringes; secondaries whitish to the dark waved postmedian line, be- 
yond which they are smoky, palest towards costa; veins in terminal area out- 
lined in pale color; minute dark discal dot; fringes as above. Expanse 38 mm. 

Holotype— 8, Saskatoon, Sask., Oct. 8, 1923, (K. M. King); No. 3366 
in the Canadian National Collection, Ottawa. 

I have had the unique specimen before me for some years in the vain 
hopes of securing further material; as I can find no description in this group 
which at all matches it I venture to describe and have much pleasure in naming 
it after our energetic officer in charge of the Dominion Field Laboratory at 
Saskatoon. The species seems best placed after orthogonia, the male genitalia 
agreeing very closely with those of this species. 
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Agrotis volubilis Harv. 

In the “Canadian Entomologist”, Vol. XLVII, 37, 1915, Wolley-Dod 
discusses this species and its variability. After studying the material in the 
Canadian National Collection, which includes all of Dod’s specimens, I share 
Dod’s doubts as to whether stigmosa Morr., based on the paler, grayer eastern 
form with dark secondaries, may not eventually turn out to be a good species; 
in any case the name should not be sunk as a direct synonym of volubilis. I in- 
cline to think that the Manitoba specimens mentioned as intermediate may be 
a western form of stigmosa with paler secondaries, analagous to the 
western form of venerabilis. On the other hand, besides our eastern speci- 
mens, our collection contains several undoubted volubilis from Manitoba and a 
good series from Indian Head, Sask., which conclusively proves that the typi- 
cal form ‘is not confined to the east. 

Of the dark form, recorded by Dod from Laggan, Alta., I have before 
me a good series from Nordegg, Alta. and Hedley, B. C.; this form has the 
primaries rather deeper red-brown than in typical volubilis with the usual dark 
purplish black suffusion along costa; the t. p. line is often very clearly 
defined but at times is obsolescent; there are generally at least indications of 
the black arrow-marks in the subterminal area; the secondaries are uni- 
formly deep brown, the whole insect in consequence presenting a very dark 
appearance. As it appears to be the predominant form in the main chain of 
the Alberta Rockies and also in higher altitudes of the Coast Range I propose 
for it the varietal name FUMIPENNIS, the type series as follows :- 

Holotype—é, Nordegg, Alta., June 11, 1921, (J. McDunnough); No. 
3370 in the Canadian National Collection, Ottawa. ~ 

Allotype— @, same data, June 19. 

Paratypes—g 8, same data, June 11-22. 

The male genitalia show no structural differences from those of volu- 
bilis, although the whole organ is decidedly smaller than that of eastern speci- 
mens. 

I have seen no Alberta specimens of this form from south of Banff, 
the form occurring at Waterton and Lethbridge being very similar to that 
from Kaslo, B. C. to which the name sémiclarata Grt. seems applicable. There 
is a good deal to be said in favor of Dod’s suggestion that volubilis grades into 
vancouverensis through such forms, certainly there is nothing I can see in the 
genitalia to prove the contrary; however, until extensive breeding experiments 
can be carried out, it is safer to leave the matter as it now stands. 

Feltia subpallida n. sp. 

Male. Antennae much as in pectinicornis Sm. with the lateral branches 
fully as long and terminated by geminate bristle-tufts; the single curved bristle, 
however, is considerably shorter than in the above species. Head and collar 
light purple-brown the latter crossed by a whitish band; thorax and patagia 
largely whitish, the latter tipped with light brown. Primaries light grayish 
white with blackish suffusion in the cell and at base of wing and smoky shad- 
ing subterminally at costa and in the apical section of the terminal area. Macu- 
lation almost identical with that of subgothica and pectinicornis but the whole 
wing much paler with no dark edgings along the subcostal and median veins; clavi- 
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form prominent, filled with blackish, orbicular very openly V-shaped, reniform 
large, lunate, almost entirely pale grayish, both spots merging into the pale 
costal area on which the basal, t. a. and t. p. lines are marked by dark dots. 
T. p. line only defined opposite cell by the differences between the dark filling 
of the cell and the pale subterminal area; s. t. line defined in apical half of 
wing by darker terminal shade but merging into the pale ground-color towards 
tornus. A terminal row of small black dots; fringes dusky. Secondaries pale 
smoky, deepening outwardly; fringes pale ochreous at base, whitish outwardly. 
3eneath primaries light smoky, secondaries whitish with slight smoky shading 
along costa and terminally; no trace of any discal dot. Expanse 42 mm. 

Holotype— é, Bozeman, Mont., July 23, 1925, (W. C. Cook); No. 3367 
in the Canadian National Collection, Ottawa. 

The pale coloration together with type of antennal pectination should 
distinguish the species; it cannot be edentata Sm., which I do not know, as 
this is a much deeper colored species, according to the description, with a dark 
costal area. Evanidalis Grt., if my idea of the species be correct, lacks the single 
curved antennal bristle. 

Protogygia lagena (rt. 

This species has always been considered to be very variable in coloration 
and maculation, but after a study of numerous male genitalic slides I have come 
to the conclusion that at least two species are involved under the one name. 
Grote described lagena originally from a male from “California, Hy Edwards, 
No. 2256”, whereas Hampson (Plate LXVII, fig. 26) figures what purports 
to be a female type from Nevada; as I am unable to state at the present time 
whether the California specimen still exists I am considering Hampson’s figure 
as at least correctly typifying the species, although the specimen can obviously 
not be the type. ‘There is a series of 2 males, 4 females before me from Stock- 
ton, Utah (June 11, 16, 19; July 2, 5; Aug. 11), one female marked by Wolley- 
Dod as having been compared with the Nevada female in the British Museum 
and being “near and probably the same”; this series represents a large form 
(40-43 mm. wing expanse) with white secondaries in the male and somewhat 
smoky ones in the female; the primaries have quite a streaked appearance, due 
largely to brown rays between the veins in the terminal and subterminal areas; 
the male genitalia are not those figured by me as Jagena in my Generic Revision 
of the Agrotid Moths (1929, Bull. 55, Can. Nat. Mus., 37, fig. 15) but, while 
generally very similar, show constant differences in the shape of the harpe, 
which has a rounded projection on the ventral side about. midway, (fig. 1) so 
that in consequence the base becomes much broader than in the figure above 
mentioned. A similar type of harpe is found in querula Dod and also in a smal- 
ler, browner and more neatly marked form occurring at Stockton, Utah and in 
Colorado and New Mexico which averages 35 mm. wing expanse, has white sec- 
ondaries in both sexes and appears to fly in late July and August. ‘This may 
readily prove to be a good species but for the present I prefer to leave the matter 
open. 

I have separated from Jagena a series of specimens from Eureka, Utah, 
all captured in May, and with male genitalia as in my figure 15, above noted. 
The constant genitalic difference warrants to my mind the supposition that spe- 
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cific distinctness is indicated and I therefore describe it as follows: 


Protogygia enalaga n. sp. 
Male, Palpi with the second joint not so uniformly black as in lagena 
but with an admixture of white scaling; head light brownish with white sprink- 
ling; tegulae crossed by a black line, below which the vestiture is whitish and 

















Fig. 1. Male genitalia of Protogygia lagena Grt. 

above rather deep brown; patagia gray-brown with darker edging. Primaries 
scarcely as brown as in /agena, due to heavier white sprinkling, especially along 
costa; maculation essentially the same as in Jagena but in general rather more 
clearly cut and resembling greatly that of a pale cloanthoides Grt.; the basal 
black dash is scarcely as heavy, the shading between the orbicular and reniform is 
merely brown, not black, and the dark streak beyond the reniform is reduced. 
In contradistinction to this the terminal area, except below apex of wing, is 
rather even, deep brown and cut by two strong, whitish, dentate marks along 
veins 3 and 4 which, along with the other veins, are finely dark; fringes smoky 
with a slight checkered appearance. Secondaries white, slightly irridescent, 
with faint traces of dark dotted postmedian and terminal lines; fringes pale. 
Beneath white, both wings sprinkled lightly with smoky along costa and term- 
inally, with traces of postmedian lines and with better defined, dotted, terminal 
ones; a large discal dot on primaries and a small one on secondaries. Expanse 
37 mm. 

Female. As in male but with slight smoky shading terminally on sec- 
ondaries, the veins also being outlined in dark. 

Holotype— 8, Eureka, Utah, May 12, 1910, (T. Spalding); No. 3369 in 
the Canadian National Collection, Ottawa. 

Allotype— @ , same locality, May 9, 1910. 

Paratypes—1o @, 3 2, same locality, May 8, 9, 12, 27, 31. 

The male genitalia of the holotype are figured in my above-mentioned 
Generic Revision, fig. 15, under the erroneous name of Jagena. 

In some specimens the t. p. line may be traced by dark dots on the costa 
and on the veins, this feature being quite variable. 

Anomogyna elimata Gn. 

The status of the various named forms in the elimata group has always 
heen a subject of much discussion. In order to assure a correct application 
of the various names involved I first secured photographs of several of the 
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type specimens. Mrs. W. H. T. ‘Tams of the British Museum of Natural 
History was kind enough to furnish excellent photos of the type males of 
elimata Gn. and janualis Grt. It might be well to note in connection with the 
former type that Hampson (Cat. Lept. Phal. Brit. Mus. [V, 614) was in error 
in giving New York as’ the locality; this error was due to the fact (as Mr. 
Tams informs me) that on the pin of the specimen in question a larger “New 
York, Doubleday” label obscured the small original “Georgia” label present 
along with the written label “Noctua elimata” in Guenee’s handwriting. Mr. 
Tams has therefore drawn an ink-line through the word “New York”, in order 
to avoid confusion. ‘Through the efforts of Dr. N. Banks I have secured a 
photo of the male specimen mentioned by Grote as the type of dilucida Morr. 
(1878, Bull. U. S. Geol. Surv. IV, 170); this specimen, ea Coll. Thaxter, and 
now in the Museum of Comparative Zoology, Cambridge, Mass. must be re- 
garded as a spurious type although it bears a label ‘This is the original type 
of Morrison, R. Thaxter”; the locality label on the specimen is “No. 1022, 
Newtonville, Mass. Aug. 10, ’74” and a reference to the original description 
(1875, Proc. Acad. Nat. Sci. Phil. 55) shows that it was based on three speci- 
mens (apparently 2 ¢, 1 2) from Milford, New Hampshire (C. P. Whit- 
ney). There being no record as to whether any of these specimens still exist, 
I am forced to base my determination of dilucida on the description alone and, 
after considerable study, incline to accept Smith’s view (1890, Bull. 38, U. S. 
N. M., 52) that dilucida Morr. and janualis Grt. are synonymous. Finally Mr. 
K. F. Chamberlain, Assistant N. Y. State State Entomologist, has kindly pro- 
cured for me a photo of the original female type of badicollis Grt., ex Lintner 
Coll., and now in the State Museum, Albany, N. Y. Besides these photographs 
I have topotypical material before me of youngi Sm., grisatra Sm. and atoma 
Sm. and in consequence believe that my identifications have a reasonable as- 
surance of being correct. 

After a study of a number of male genitalic slides I find that on these 
characters alone two well-defined species exist. The genitalic differences, while 
not great, appear to be constant, and consist of a variation in the shape of the 
costal margin of the sacculus; in the one case this is evenly convex whereas 
in the other, in the costo-apical region, there is a distinct truncate projection, 
roughly triangular, and projecting somewhat over the costal margin. Separ- 
ated on this basis we find that the names elimata Gn., badicollis Grt., and grisatra 
Sm. fall into the first group whilst dilucida Morr. (janualis Grt.), atoma Sm. 
and youngi Sm. belong to the second one. On maculation of primaries the 
first group is characterized by the presence of a dark line in the cell, connect- 
ing the reniform and orbicular inferiorly; frequently there is also a basal dark 
dash present. The second group, with the exception of youngi, has ruddier and 
much less maculate primaries, with no dark streaks either in the cell or at 
base of wing; the pale reniform often stands out very sharply (vide Morrison’s 
description of dilucida) but is not a constant feature in either sex. 


In both groups there is a considerable variation as regards the distinct- 
ness of the usual cross-lines; in the nimotypical form of elimata all the lines 
are quite well defined and bordered with pale, the t. a. and t. p. lines arising 
from dark patches on the costa; there is no obvious basal streak but the spots 
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are connected by a dark inferior dash. In the material before me the speci- 
mens from Lakehurst, N. J. going under the name grisatra Sm. seem to come 
closest and I should not be much surprised if this name fell eventually as a direct 
synonym of elimata, as it has been established that a number of southern species 
occur in the pine barrens of New Jersey. Between the types of badicollis Grt. 
and elimata Gn. there is little apparent difference, judging from the photo- 
graphs; in the latter the cross-lines are somewhat better defined but the dark 
streak between the spots is present in both; they probably represent variants 
of a single race and I should be inclined to regard badicollis at the most as mere- 
ly a northern race of elimata. ‘The species has been bred from larvae taken on 
white pine in the Ottawa district by Mr. C. H. Young and a single inflated 
larva is before me; it appears to differ from that of dilucida (as mentioned 
later) in its much paler coloration, broader, pale, dorsal and subdorsal lines, the 
latter edged on upper side by distinct dark shading, and the less prominent 
subspiracular pale band which, however, has a very distinct edging of blackis 
on upper side. 

The name dilucida Morr. will become valid for the second species men- 
tioned above, with janualis Grt. as a synonym; the same variation with regard 
to the distinctness of the cross-lines occurs in this species as in elimata; the or- 
bicular is generally rounder than in elimata and the pale filling of the reniform 
(when present) is quite characteristic. The name atoma Sm. was based on 
small, rather immaculate, specimens from Lakehurst, N. J. with a reniform less 
distinctly pale; in the same locality very large specimens occur which have been 
distributed under name of dilucida Morr., following Smith’s determination ; 
the relation between these two forms can only be decided by local collectors 
and careful breeding. As regards youngi the species was described from spect- 
mens bred from larvae found in moss at the base of larch trees in a cold bog 
(Mer Bleue) near Ottawa, Ont. and part of the type series of both adults and 
larvae is before me; as already noted by Barnes and Benjamin (1924, Contri- 
butions, V (3) 116) a janualis-like form occured along with other much darker 
and more maculate specimens and the name has been restricted to this latter 
form, in which there is frequently a darkish suffusion between the spots but 
not an inferior connecting black line. From similar larvae collected by sweep- 
ing Vaccinium, Chamacdaphne and other shrubs in the Mer Bleue in early 
spring I have also bred both forms and imagine therefore that typical young! 
must represent merely a color phase. ‘The larva has been described by Gibson 
(1902, Rep. Ent. Soc. Ont. 1901, p. 79) as being of “a rich velvety brown 
with a ruddy or greenish tinge”, with “white clear and threadlike lateral stripes; 
the spiracles black and lying on the upper edge of a broad white substigmatal 
band” and inflated specimens before me agree with this characterization. 

For the present no harm is done in retaining most of the available names 
in a racial sense and the following arrangement will, I believe, be found more 
nearly correct than the one given in the Check List. 


(1) elimata Gn (2) dilucida Morr. 
a grisatra Sm. janualis Grt. 
b badicollis Grt. form youngi Sm. 


a atoma Sm. 
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Eueretagrotis perattenta Grt. 

Wolley-Dod (1911, “Canadian Entomologist”, 321) has already called 
attention to the fact that E. inattenta Sm., described from Calgary, Alta. ma- 
erally more even brown coloration of the primaries; even this feature, however, 
of male genitalic slides I fully concur in this reference; except that in prairie 
material the chitinization of the genitalia appears to be rather weaker than that 
of eastern or British Columbian specimens, there is no tangible difference in 
structure. ‘The name inattenta may be retained, if desired, as that of a racial 
form from the prairie and Rocky Mountain regions, characterized by a gen- 
erally more even brown coloration of the primaries; even this feature, however, 
is not entirely constant. 








A HYMENOPTERON OF AQUATIC HABITS 
BY 





G. 





CHAGNON, 
Montreal, Montreal, Que. 

In July 1931, while collecting beetles of the genus Donacia on rushes 
growing on the border of Lake of the Two-Mountains, near St. Placide, Que. 
I noticed a Hymenopterous insect alighting on one of these plants. It immediate- 
ly walked down the stem, entering into the water and continued walking down, 
clinging to the stem of the plant, until it disappeared from view. Its move- 
ments under water were quite rapid. ‘The water was about 24 to 30 inches 
deep. I took hold of the rush and tried to pull it up in order to capture the 
insect if possible; unfortunately the plant broke off at about 12 inches under the 
surface of the water. I watched for a few moments but there was no further sign 
of the insect and evidently it had continued its way down to the bottom. Before en- 
tering into the water, it gave its wings a slight motion which it kept on doing 
while under water. 

The insect resembled an Ichneumonid; the body was black with reddish 
legs and was about half to five-eights of an inch long. 

I think very little has been said about Hymenoptera with aquatic habits 
and it would be interesting to hear from those who have had similar experiences 
or bred specimens from aquatic larvae or nymphs. 
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MALLOPHAGA FROM UTAH BIRDS AND MAMMALS 
BY J. S. STANFORD, 
Agricultural College, Logan, Utah 

The Mallophaga listed were collected from birds and mammals taken 
principally by the writer in various parts of Utah as indicated. The numbers 
found on the infested hosts varied from one or more to scores. ‘The shore 
birds and jay were most heavily infested. The lice almost invariably came 
to the surface of the feathers or fur when the hosts became cold. 
Menacanthus persignatus (Kell.) Woodhouse Jay, Aphelocoma californica wood- 

housei (Baird). Salina, Dec. ’28. 

M. chrysophaecum Kell. Goldfinch, Spinus tristis pallidus Mearns. Salina, Aug. 
* 


i: 









species tentatively determined. 


The writer is indebted to Dr. R. M. Geist. Capital Univ. Columbus, O. and Mr. Harold 
Peters. U. S. Bureau of Entomology for the determination of specimens. 
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29; Say Phoebe, Sayornis sayus sayus (Bonap.). Henry Mts., Sep. ’29. 
Menopon persignatus Kell. Woodhouse Jay, A. c. woodhousei. Salina, Dec, ’28. 
Myrsidea eurysterna Nitz. Magpie, Pica pica hudsonia (Sabine). Logan, July, 

'30. 

M. incerta Kell. Alaska Hermit Thrush, Hylocichla g. guttata (Palias). Fish 

Lake, Sept. ’29. 

M. ridulosa Kell. Yellow Warbler, Dendroica aestiva morcomi Coale, Logan, Je. 

"30. 

Neomyrsidea picae (Denny) Magpie, P. p. hudsonia. Salt Lake Co., May, ’30; 

Logan, Jul. ’30. 

Actornithophilus uniforme (Kell.) Avocet, Recurvirostra americana Gmel. Box- 

elder Co., Jul. ’30. 

A. timidus Kell. Willet, Catoptrophorus semipalmatus inornatus (Brewster). 

Boxelder Co., June, July, ’30. 

Philopterus subflavescens Geoff. Shrike, Lanius ludovicianus nevadensis A. H. 

Miller. Henry Mts., Sep. ’29. 

Laemobothrion titan Piaget* Swainson Hawk, Butco swainsoni Bonap. Box- 

elder Co., Jun. ’30. 

Neophilopterus tricolor (Nitz.) Wood Ibis, Mycteria americana L. Hooper, Aug. 

’30. 

Degeeriella signata Piaget. Avocet, R. americana. Boxelder Co., Jul. 730. 

D. testudinaria (Children), Avocet, R. americana. Boxelder Co., Jul. ’30. 

D. decipiens (Nitz) Avocet, R. americana. Boxelder Co., Apr. ’30. 

Ferrisia femorata (Piaget). Wood Ibis, M. americana. Hooper, Aug. ’30. 
Esthiopterum versicolor (Nitz). Wood Ibis, M. americana. Hooper, Aug. 730. 
Holomenopon indistinctum (Kell.). Avocet, R. americana. Boxelder Co., Jul. 

’30. 

Eulaemobothrion nigrum (Burmeister). Coot, Fulica americana Gmel. Logan, 

Jul. ’30. 

Pseudomenopon pacificum (Kell.). Coot, F. americana. Logan, Jul. ’30. 
Incidifrons pertusus (Nitz). Coot, F. americana. Logan, Jul. ’30. 
Eutrichophilus setosus (Giebel). Porcupine, Ercthizon c. epixanthus Brandt. 

Salina, Apr. ’29. 

Geomydoecus geomydis (Osborn). Pocket Gopher, Thomomys perpailidus aureus 

(Allen). Salina, Nov., Dec., May, 1928-29. 





THE BIOLOGY OF THREE NORTH AMERICAN SPECIES OF 
MESOVELIA (HEMIPTERA-MESOVELIIDAE)*,7. 
BY CLARENCE H. HOFFMANN, 
Department of Entomology, University of Kansas 

(continued from page 95) 

DESCRIPTION OF STAGES 
Egg.—The egg is described by Hungerford (11) as being “elongate- 
oval, with a curved neck terminating in a flat surface which marks the ex- 
posed end of the egg as it lies in situ in the stem of some plant”. It is white 
when first laid, but within a few days it becomes watery transparent as the embryo 
begins to take form. The deep red eye spots and segmentation appear two days 
before hatching. Measurements of ten eggs of this species show the aver- 
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age length to be .877 mm., the greatest diameter .268 mm., and the diameter 
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of the exposed end of the egg to be .163 mm. 


First instar—The nymphs are white with red eyes when first hatched, 
darkening to amber and green as they age. 


following structural characteristics : 


“The general form is stouter and more robust than that of the later stages. 
The body and limbs are clothed with hairs and bristles. 


IST 


Hungerford (11) mentions the 


The head and thorax 
bear a few stout bristles and the antennae bear on the first segment several 
(usually three or four) stout bristles directed mesally and the terminal seg- 
ment is thickly covered with fine hairs. 
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The limbs, besides bearing many hairs, 


possess a number of black bristles arranged as follows: one stout bristle is 
prominent near the distal end on the anterior margin of the meso- and meta- 
thoracic femora. ‘The metathoracic tibiae are beset with numerous irregularly 
arranged bristles, terminating with one larger than the others”. 


As was noted 


by the same writer, the four-segmented antennae are stout and as long as the 
body, the last segment usually being as long as the other three combined and 


slightly broader. The ocelli are absent. 


tarsi and end in two claws. 


The stout limbs bear one-segmented 


A dorsal gland pore is present on the median line 
of the dorsum of the fourth abdominal segment. 


Later instars—The later instars, which are green in color and rather 
slender, bear one black bristle on the anterior margin of the femur and two 


on the other femora. 


The structural characters remain constant until the adult 
stage is attained. Then, as was noted by Hungerford (11), the first antennal 
segment bears one black bristle instead of several, the tarsi are three-segmented, and 
the connexivium is broad and the sexual characteristics appear. A Table of 
Measurements of the various instars and of the adults is given below. 


TABLE I. 


Measurements in Millimeters of Wesovelia mulsanti bisignata Uhler. 
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1st instar | .374).255) .153 102 .136 .391| .238.204 136] .806 .340.170| .425 .595.204| .935| .357| 1.178 
2nd instar | .459|.322| .170 .136 187 .408| .255 .272 .153| 374 .418 204) .578 .748 238) 1.190| .459) 1.348 
3rd instar | .540/.396| .252 .180 .288 .504| .324.360.180| .504 .540.252| .684 .972 .288| 1.692) .576|1.764 
4th instar | .720|.504| .360.252 .396 .648| .396 .432 .216| 612 .720.324| .936:1.382 .896|2.412| .756| 2.304 
5th instar | .828/.576) .396 324.504 .792| .576 612 288) .828 .900 .360| 1.152 1.548 .468 2.880] 1.008/2.880 
6th 4 instar| 1.008.576! .540 .360 .684 .828) .792 .720 .288| .936 1.080 .396| 1.260 1.760 .468) 2.950| .720/3.240 
6th 9 instar) 1.186) .612| .576 .468 .720 .504| 1.620 2.016 


48 specimens were reared from hatching to maturity. 


SUMMARY OF LIFE 


-792| .828 .756 .324/ 1.152 1.188 
' 


HISTORY STUDIES 


.648| 3.456| 1.224) 4.032 


Of this number, 


28 were males and 19 females, while one specimen escaped after having molted 
In computing the average, minimum, and maximum dur- 


for the last time. 


ation of a given stage of development, only complete figures were used. That 
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is, if a nymph died in the fourth stage, only the duration of the first three 
stages were taken into consideration. Following this line of procedure, it will 
be apparent that the averages were not secured for the same number of indi- 
viduals in each instar. Mortality was especially high in the first and last in- 
stars, largely due to the inability to molt. 

The average duration of the first stadium for 71 specimens was 3.4 days 
(minimum 2, maximum 6 days); the average duration of the second stadium 
for 71 specimens was 3.2 days (minimum 2, maximum 5 days); 61 nymphs 
spent an average of 3.5 days (minimum 2, maximum 5 days) in the third stad- 
ium}; 59 nymphs spent an average of 4.4 days (minimum 3, maximum 6 days) 
in the fourth stadium; 47 nymphs spent an average of 5.4 days (minimum 
3, maximum 9g days) in the fifth stadium. 

The 48 specimens carried through from the abandonment of the egg to 
maturity required an average of 20.02 days (minimum 17, maximum 24 days) 
for their nymphal development. ‘There seems to be no difference in the length 
of the developmental period of the sexes, and the amount of food does not 
effect the length of the life cycle nor the size of the bug. 

THE BIOLOGY OF MESOVELIA CRYPTOPHILA HUNGERFORD 

Habitat —The abede of Mesovelia cryptophila Hung. is similar to that of 
Mesovelia douglasensis Hung.; that is, it is amongst the thick growths of Chaim- 
aedaphne. The only known bog in which this species is found, Nichol’s Bog, 
is located in an upland pasture in the Douglas Lake region, a few miles from 
the Biological Station of the University of Michigan. As is stated by Hunger- 
ford (13), large piles of sawdust occupy one end of the bog, an open pasture 
borders one side, while the other end and side are, fringed with growths of 
Chamaedaphne. He found the bugs in the thickest growths of Chamacdaphne, 
back a short distance from the water margin. Since the summer of 1930 was 
very dry in Michigan, the water of this bog was low. For that reason, the 
writer was able to walk on and collect from the large clumps of Chamaedaphne 
from the dryest part of the bog to the inner growths that were partially sub- 
merged. The bugs which the writer collected, all wingless specimens, were 
taken from these growths along the open water margin or from a distance of 
a few feet back from the edge of the open water; and were secured only by 
a vigorous sweeping with a heavy aquatic insect net. 

Hibernation.—Practically no data are at hand on the hibernation of this 
species. Adults were last taken July 19 and no attempt was made to collect 
more until the latter part of September, when a couple days of collecting was 
fruitless. Eggs laid in July appeared to be in good condition the following 
April, although only one has hatched since September 24. Some of the eggs 
have been frozen for a month and appear to be perfectly normal. In the fol- 
lowing species, Mesovelia douglasensis Hungerford, a large number of the eggs 
hatched after the above exposure. 

Mating—More data are desired regarding this point. The adults have 
heen observed mating in vials containing dry celu, in which they were conveyed 
from the field to the laboratory. In the laboratory, they mate freely through- 
out the day and for several minutes or more at a time. As is true of the other 
species, the female is little concerned during copulation and either walks about 
the container or feeds. 
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Preoviposition—Since no males happened to be reared at the time the 
females became adults, the latter could not be mated. Female I 30-27 became 
an adult on October 10 and laid one egg in the piece of cattail leaf provided 
on the 16th, and two or more eggs each day until her death. Female I 30-19 
reached maturity on October 7 and laid one egg in the tissue on October 14, 
while a number of eggs were found on top of the leaf. The other two fe- 
males laid eggs nine days after they had become adults, so the preoviposition 
period may vary from six to nine days. 

Oviposition and fecundity—The method of oviposition is the same as 
that given under the preceding species. A number of the females were timed 
while ovipositing, and it generally took from three to five minutes for each 
deposition. One female inserted and kept her ovipositor in a cattail leaf for 
twenty-two minutes, swaying her body and working hard to deposit an egg. 
For some reason or another, she could not get the egg down her ovipositor, 
so she pulled the instrument out of the tissue of the plant and laid the egg on 
the surface of the leaf. A large number of eggs are found thus on the leaf surface. 
As in the case of Mesovelia mulsanti bisignata Uhl., the males of Mesovelia crypto- 
phila Hung. try to mate with the females while they are busily engaged in ovi- 
position, and some are successful in effecting a connection between her labors. 

The females, with few exceptions, laid one or more eggs per day through- 
out their lives after reaching maturity. One female laid 75 eggs during her 
lifetime, and the average number of eggs for the four females is 55. Evidently 
this species is not parthenogenic, for none of the eggs had hatched by April. 

Incubation.—No definite data are at hand on incubation. The females 
reared came from eggs laid July 24 and 25 and which hatched hetween the 
21st and 25th of September. The lone male that was reared hatc’:ed out on 
March 14 from one of the eggs that was laid on July 27. 

Hatching.—Hatching was not observed, but the method is probably the 
saine as that given for the preceding species. The red eye spots of an egg were 
observed at three o’clock on September 17, and the writer hoped to see the 
egg hatched. His vigil was not rewarded, however, for the egg hatched during 
the noon hour of the following day. ' 

Behavior of the newly hatched—The newly hatched, which are light in 
color and have red eyes, are very active. They wander about in the small stenders, 
crawling up and down the glass sides as if attempting to escape. They spend 
the remainder of their time feeding or sitting on a Chamacdaphne leaf cleaning 
beak, antennae, and legs. They are greedy little fellows and within four hours 
after hatching can suck up the juice of an aphid much larger than themselves. 

Number of instars—There are four nymphal instars. 

Molting.—Molting is not unlike that of the other species, and may occur 
on the vegetation or on the sides of the stender. The large mortality in the 
first instars is probably due to the inability to molt, because most of them died 
eight or nine days after hatching. Occasionally, a nymph will molt but will 
die soon after apparently of exhaustion. 

Longevity.—Both sexes lived well over a month at Michigan, after which 
time it became necessary to discontinue the observations. An adult female 
reared in Kansas lived 51 days and in that time deposited 75 eggs. 
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Number of gencrations—Since Mesovelia cryptophila Hung. spends only 
about 17 days from hatching to adulthood, it is likely that there is a succession 
of generations throughout the summer. 


Food habits—The nymphs and adults are predaceous and no doubt live 
on the same food as do the preceding species. In the laboratory, they were 
reared on adult houseflies and fruit flies. Aphids were used first, but they 
proved unsatisfactory. The little nymphs would become literally gummed up 
in the honey dew of the aphid, and the writer lost many good rearings before 
he discontinued using aphids for food. The nymphs do not require much food. 
Only a third of an adult housefly was given to each one every other day, and the 
reared adults were all normal in size. 


Behavior.—In their native habitat these bugs are so well concealed that 
observations of their behavior are quite impossible. Agile as they are, they lend 
themselves to laboratory study. The adults, as well as the nymphs, spend many 
hours of the day resting on the sides of the stenders “cleaning up”. FE.gg shells 
are often found in the containers, and it is supposed that the adults suck their 
own eggs, although the latter fact has not been observed in this particular species. 

DESCRIPTION OF STAGES 

Egg.—The general shape of the egg is not unlike that of Mesovelia mul- 
santi bisignata Uhl., but it is smaller in size. It is an elongate oval with a 
curved neck ending in a small flat surface on top, which is the exposed end of 
the egg visible as one looks down on a stem containing eggs. The average 
length of the egg is .824 mm., the greatest diameter .222 mm., and the diameter 
of the exposed circle or end of egg is .141 mm. ‘The color of the egg when 
first laid is white or clouded, some eggs having a yellowish cast near the tip. 
The red eye spots and segmentation are present a day before hatching. 

First instar—Day old nymphs are reddish-brown in color, but within a 
day or two the head, thorax, and dorsum of abdomen become greenish-brown, 
while the remainder of the abdomen is orange colored. ‘The legs are pale or 
smoky colored, while the eyes are red. The body and limbs are, covered with 
hairs and bristles, the distribution of which is about the same as that of the 
above species. The size of the insect during this stage is given in the Table 
of Measurements. 

Later instars—The second and later instars are yellowish with red eyes 
and pale limbs just after molting, but color up in a few hours, the head, thorax, 
and abdomen becoming quite green. As in the preceding species, one black 
bristle is present on the anterior margin of the fore femur and two are present 
on the other femora. The stout spines on the rear margins of the front and 
middle femora of Mesovelia mulsanti bisignata Uhl. are lacking or minute in 
this species. The adults always have two, and sometimes three, bristles on the 
first segment of the antennae instead of one as is true of Mesovelia mulsanti 
bisignata Uhl. The tarsi are three segmented and the connexivium is broad. ‘The 
size of the various instars is given in the Table of Measurements for this species. 
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TABLE 2 
Table of Measurements in Millimeters of Mesovelia cryptophila Hung. 
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3rd instar 612. | .252 .180 .324 .612] .324 .360 .180| .396 .504 .252] 612 .864 .282] 1.332].504/1.620 
4th instar | -792) ... aul .360 .252 .504 .684| .432 .504 .252) .540 .720 .324| .793 1.224 .896] 1.728) .648/ 2.160 
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SUMMARY OF LIFE HISTORY STUDIES 

Five specimens were reared from the moment of hatching to maturity. 
Eighteen other life histories were attempted, but the little nymphs died without 
molting. ‘The same method of computing the average, minimum, and maximum 
duration of a given instar, or of total nymphal development, is used as in the 
previous species. 

The average duration of the first stadium for 7 specimens was 3.5 days 
(minimum 2, maximum 7 days) ; the average duration of the second stadium for 
6 specimens was 3.6 days (minimum 2, maximum 5 days) ; the average duration 
of the third stadium was 4.2 (minimum 3, maximum 6 days); the average dur- 
ation of the fourth stadium was 5.8 (minimum 5, maximum 7 days). In the 
third and fourth stadia, the averages were secured from five nymphs. 

The five specimens reared from hatching to maturity required an average 
of 17.6 days (minimum 16, maximum 21 days) for their nymphal developments. 
Thus, the life cycle of this species is shorter than that of the other two. It is 
also interesting to note that Mesovelia cryptophila Hung. has only 4 nymphal 
stages, an unusual number for most senmi-aquatic Hemiptera. 

THE BIOLOGY OF MESOVELIA DOUGLASENSIS HUNGERFORD 

Habitat.—This small species is found beneath the dense growths of Cham- 
aedaphne about the margins of some bogponds near the Biological Station of 
the University of Michigan. Since they are only found in such sheltered places, 
it is necessary for one to push the Chamacdaphne below the surface of the water 
and to sweep it hard and thoroughly with a strong aquatic insect net in order 
to capture the desired specimens. At Livingston’s Bog, the writer attempted 
to collect them from a small rubber duck boat, dipping a net under the outlying 
growths of Chamaedaphne, but this did not prove successful. Undoubtedly 
they reside for the most part in dark and inaccessible places near the shore. It 
is even difficult to distinguish the bugs from the leaves, twigs, and other debris 
collected in the net, for they are not very active and match their surroundings 
perfectly. Six females and two males were taken, however, in a few hours 
time on the morning of August 15 by sweeping from the shore. No winged 
forms have been collected or reared. Heretofore, this species has only been 
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taken from Bryant’s Bog (12), and I am glad to record it from a larger bog 
commonly known as Livingston’s Bog. 

Hibernation.—Very little data are at hand regarding this point. Four 
males and four females were collected at Bryant’s Bog on August 29, two days 
before the writer departed for Kansas. A laboratory experiment conducted 
there would tend to show the possibility of Mesovelia douglasensis overwintering 
in the egg stage. On October 25, a number of petri dishes containing eggs 
deposited in pieces of cattail leaf were covered with water and placed in re- 
frigeration at 32°F. ‘These containers were not pre-cooled, and in due time 
the pieces of cattail leaf and surrounding water became frozen. They were 
left in this condition until November 25, when they were removed and placed 
in the laboratory at about 74°F. An examination of the eggs showed that they 
were in good condition. They had been laid in July and August, and after the 
above exposure, the number which had hatched out by December 14 was greater 
than the number which had hatched out of those eggs kept at about 74°F. This 
experiment shows that the eggs can withstand cold temperatures, and apparent- 
ly could do so in nature. It is interesting to note that some eggs laid the ‘19th 
of August hatched out on April 5. 

Mating.—The tiny male seeks the much larger female and suddenly makes 
a quick jump, grasping the abdomen or the thorax with his legs. He then 
quickly slides backward on the abdomen of the female to effect a connection. 
Hungerford (12) observed that the male is supported very curiously above the 
female by the genital clasp alone—all of the legs poised in mid-air. The same 
writer found that they remained in copula for thirty minutes and longer. 

Although the male is usually supported by the genital clasp alone and 
has the legs drawn close to the body, if the female becomes excited or tries 
to ward him off, he uses one of his hind legs to keep his balance. When copu- 
lation is about to terminate, the pair rock back and forth very rapidly, after 
which the female kicks the male off by means of her hind legs. 

The females may terminate a connection by any one of three methods 
or by a combination of these methods, but usually one is sufficient. First, 
she may shake her abdoment very rapidly sidewise and cause the male to lose 
his hold. ‘Secondly, she may push him off by means of her hind legs. In 
this case, the female makes her first push in the region of the male’s pro- 
thoracic legs, the second at the base of his second pair of legs, and the third 
near the base of the metathoracic legs. Each successive push is stronger, and 
the last one usually finds the male on his back actively trying to gain an up- 
tight position. Thirdly, she kicks the male off using her hind legs simultan- 
eously. The male cannot avoid this, for he is very small and poised in the air 
without much support. The female often guards herself against the advances 
of a male by the use of her right hind leg. This is such an effective weapon 
that the male will not molest her if the leg is outstretched. 

During copulation the female is little concerned, often walking about 
the container or feeding upon a fly while so engaged. Mating may take place 
any time of the day, but seems to be at its height in the middle of the morning. 
Some pairs even mated in the vial in which they were being transferred from 
the field to the laboratory. On August 31, between nine o’clock and eleven 
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o’clock in the morning, I observed ten different pairs in copulation for 25, 17, 
18, 3, 26, 28, 5, 14, 17, and 21 minutes respectively. The average length of 
time for the ten is, then, slightly over 17 minutes. The male usually effects 
a connection with the female from the left side, but exceptions have been noted 
in one or two cases. Rather curiously, two females supplied with a large num- 
ber of males mated at least once a day for 23 consecutive days. 

Preoviposition—A female which became adult on January 16 was placed 
with a male that emerged as an adult four days before. They mated on Janu- 
ary 20 and twice the next day, but had probably mated a day or two before. 7 
A piece of decayed cattail leaf was placed in the stender, and on January 25 
a number of eggs were deposited by the female in the plant tissue. Another 
pair isolated January 6, mated for twelve minutes three days later, and the 
female laid three eggs on January 13. From these figures and other records 
at hand, the length of the preoviposition period seems to lie between 7 and 9 
days. 

Oviposition and fecundity.—Oviposition in the laboratory was observed 
with the aid of a binocular. ‘The process is practically the same as described 
in the fine account given by Hungerford (11) concerning Mesovelia mulsanti,~ 
bisignata Uhl. Some females timed while depositing eggs were found to re- 
quire from ten to twelve minutes to deposit a single egg. When the female gets 
her ovipositor sunk even with the host tissue, she rests for a minute or more, 
and then the ovipositor becomes distended and the egg slips through. A drop- 
let of fluid appears on the ovipositor after the deposition of each egg. 

It is usually possible to detect the presence of a Mesovelia egg by the 
exposed circle on the host plant in which the eggs were laid, but sometimes this 
is impossible. In certain light colored cattail leaves, eggs are not visible ex- 
ternally, although upon dissection a dozen or more may be found in the plant 
tissue, particularly near the sharp edges of the leaf. As a rule, however, Meso- 
velia douglasensis Hung. lacerates the tissue in ovipositing more than do the 
other two species, and the eggs are readily detected. 

Some females not only deposit eggs in plant tissue, but lay them in the 7 
water and on the surface of the cattail leaf. One female laid 14 eggs side by 
side on the surface of a cattail leaf, starting ‘with one egg and laying one or 
two every day up to 14. They were arranged in an imperfect circle and afforded 
an excellent opportunity to note the variation in size of the eggs of a single 
female. None of the eggs I found deposited on the surface of plants hatched, 
and the contents of a number of them were sucked up by the adults. One fe- 
male deposited the surprisingly large number of 191 eggs in a little over two 
months time, but the average number of eggs laid by seven females was 97. 
Only a few females lived and deposited eggs for a period longer than that of 
two months. 
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(to be continued) 
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